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(54) Stackable cups 

(57) A stackable thin-walled cup is de- 
signed to absorb telescoping loads with 
less risk of jamming and is for use in 
beverage dispensing machines with an 
ingredient retained in the base 1 1 of the 
cup 1 which has an inward projecting 
annulus 6 with upper and lower sur- 
faces 8 and 7 arranged to cooperate 
with surfaces 4 and 5 of an outwardly 
projecting annulus at the base of a 
second stacked cup. Surfaces 4 and 7 
form a seal to prevent loss of ingredient 



and the two surfaces are held in contact 
by a force due to abutment between 
surfaces 9 and 10 of respective cups. By 
suitable difference in linear dimension 
between surface 7 and abutment 10 and 
surface 4 and abutment 9 a force is 
produced by tension derived from the 
cup walls to hold the surfaces 4 and 7 
together. Telescopic shock loads pro- 
duce compression on the abutments 9 
and 10 and momentarily separate sur- 
faces 4 and 7 which re-engage on 
removal of the load. 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improvements in cups for holding ingredients for 
drinks. 

5 

This invention relates to a cup for holding an 
ingredient for a drink and is principally concerned 
with thin walled cups of plastics material, a number 
of which may be nested together in a stack with a 

10 space being provided between the base of one cup 
in the stack and the next adjacent cup, which space 
may contain an ingredient in powdered form, for 
example. British Patent Specif ication No. 1,395,026 
discloses such a cup. There are several requirements 

15 which have to be met in order to provide a useful 
article. 

It is required to provide a seal above the ingre- 
dients contained in one cup and which prevents the 
fine powders from contaminating the outer side 
20 wails of the other cup and prevents, at least to a 
substantial extend, the ingress of moisture and other 
contaminants from the atmosphere. It is also re- 
quired to keep the faces forming the seal in contact 
during handling and for two adjacent cups to be 
25 retained so that a stack thereof does not become 
disassembled. 

As each cup in the stack may contain upwards of 
twenty grammes of ingredients within the base then 
a stack of forty cups, as example, could weight over 
30 eight hundred grammes and it is necessary to 
include a feature which reduces the tendency of the 
cups in the stack to jam or "telescope" together 
when subjected to axial shock loads such as being 
dropped or otherwise mishandled. It will also be 
35 understood that when the stack of cups is assembled 
into a vending machine then there must be a 
constant and pre-defined characteristic to the de- 
tachment of the lowermost cup from the stack. 
In theforementioned specification No. 1,395,026 
40 the two complementary angled conical surfaces 
forming a seal between an upper and a lower cup 
above the ingredient located in the base of the lower 
cup are maintained in contact by a slight force 
having both axial and radial components. If the 
45 upper cup is forcibly depressed then firstly there is 
an outward deflection of the lower side wall ad seal 
of the lower cup as the sealing surfaces are forced 
into tighter contact, and then if the compression 
exceeds a certain degree the side wall may be totally 
50 deflected and the upper cup will become forced into 
the lower cup to become permanently jammed or 
telescoped together. In the prior described arrange- 
ment the two nested cups are held together by 
means of cooperating grooves and ridges in their 
55 upper side walls which inter-engage to provide 
retention of the two cups whilst maintaining the two 
conical sealing surfaces above the ingredient in 
engagement. The engaging grooves and ridges 
release on application of the pre-determined force to 
60 provide release of the bottom-most cup of the stack 
as required. 

According to this invention there is provided a 
cup, a number of which may be assembled to form a 
stack with a space between adjacent cups in the 
65 stack adapted to hold an ingredient, the outer 



surface of the side wall of the cup in the region of the 
base having an annular projecting ridge of which an 
upper surface tapers conically upwardly and out- 
wardly to form a first sealing surface, a further 
70 inwardly projecting annular ridge being provided in 
the side wall and spaced above the first ridge with a 
lower surface thereof tapering conically downwardly 
and inwardly to form a second sealing surface, the 
arrangement being such that when one cup is nested 
75 within another the projection near the base of the 
upper cup may engage below the inward projection 
of the lower cup with the first and second sealing 
surfaces engaging to isolate an ingredient located in 
the space between the base of the upper cup and 
80 base of the lower cup, the first and second sealing 
surfaces being held in engagement by an abutment 
provided on the inner surface of the upper side wall 
of the cup which, when the cups are nested, contacts 
a second abutment provided on the outer surface of 
85 the side wall of the cup below the first said 

abutment, the longitudinal distance between the 
abutments and the sealing surfaces being such that 
a tension is provided in the side wall of the upper 
cup which acts to maintain the first and second 
90 sealing surfaces in contact up to a certain loading 
applied to the stack. 

The abutment towards the top of the cup may be 
constructed as a relatively sharp angular corner 
contacting a sloping shoulder forming the second 
95 abutment which provides better resistance to com- 
pressive forces applied to the stack. The arrange- 
ment of these features may be reversed so that the 
sloping shoulder is then formed above the sharp 
angular corner. Furthermore, any compression of 
1 00 the stack will initially cause the first and second 
sealing surfaces to part, the seal being restored 
when the force is removed. The dimensions between 
the abutments and sealing surfaces are arranged so 
that the abutment points meet prior to full engage- 
1 05 ment of one sealing surface below the other. This 
feature provides for a force to exist, which may be 
pre-determined with accuracy, between the two 
sealing surfaces. A particular feature of this arrange- 
ment is that upon axial shock loading there is no 
110 radial distortion of the cups in the stack in the region 
of the seal, any distortion occurring due to com- 
pression being at the abutment surfaces, and jam- 
ming of the sealing faces is thus prevented. 
Embodiments of cups in accordance with this 
1 1 5 invention are now described by way of an example 
and in conjunction with the accompanying draw- 
ings, wherein:- 
Figure 1 shows a side elevation of part of a cup, 
Figure 2 shows a vertical section through the side 
1 20 wall of a cup with a stacked and engaged cup shown 
in broken lines, 

Figure 3 shows a part vertical section through the 
side wall of a modified cup, 
Figure 4 shows, in side elvation, a cup similar to 
125 that of Figure 1 and 2 but with discontinuous 
abutment surfaces, 

Fiure 5 is a cup as in Figure 4 but modified in 
accordance with Fiure 3, 
Figure 5 shows a double walled cup in part vertical 
130 section, and 
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Figure 7shows two stacked double walled cups of 
Figure 6. 

Referring to Figures 1 to 5 of the drawings, these 
depict a thin walled neatable cup of a plastics 
5 material formed by a known process. The cup 1 
includes an upper rim 2 formed by rolling over the 
top portion and has, at the base, an outward 
projection 3 which is of annular form and includes an 
upwardly facing first sealing surface 4. The projec- 

10 tion also merges with the base through a downward- 
ly facing conically angled surface 5. In the side wall 
of the cup located above the projection 3 is a second 
inwardly direction projection 6 which defines a 
downwardly directed second sealing surface 7 which 

15 is of conical form and complementary to the first 
sealing surface 4. The projection also has a conically 
tapering upwardly directed surface 8. 

Towards the top of the side wall of the cup there is 
provided an outwardly extending abutment surface 

20 9 and above that an inwardly directed abutment 
surface 1 0. The abutment surface 9 faces downward- 
ly and the abutment surface 1 0 faces towards the 
mouth of the cup. The surfaces 9 and 10 may be 
reversed as shown in Figure 3 and may also be 

25 formed as interrupted, non continuous surfaces, as a 
method of introducing additional axial resilience into 
the engaged cups. This is shown in Figures 4 and 5 
as example. 
Referring now to Figure 2, one cup is shown 

30 nested and engaged in dotted lines within another 
cup and during the engaging process the surface 5 at 
the lower part of the inner cup is pressed downward- 
ly so that it engages and slides over the upwardly 
facing surface 8 of the lower cup. The surfaced 

35 slides over the surface 8 during which ouward 
deflection of the side wall of the lower cup occurs 
until the position shown in the drawing is reached, 
wherein the first sealing surface 4 of the upper cup 
engages the second sealing surface 7 of the lower 

40 cup. It will be seen that in this condition the upper 
cup may be moved downwardly further Into the 
second cup without any substantial deflection or 
distortion. In order to maintain the first and second 
sealing surfaces in engagement the abutment sur- 

45 faces 9 and 10 are so arranged that the surface 9 of 
the upper cup contacts the surface 10 of the lower 
cup before full engagement of the sealing surfaces 4 
and 7 occurs. In this way there is a constant upward 
compression force existing between the sealing 

50 surfaces 4 and 7, the extent of which depends on the 
relative spacing existing between the sealing sur- 
faces and abutment points. An ingredient in powder 
form is thus trapped in the cavity 1 1 . If the stack is 
subject to excessive compressional force than the 

55 upper side wall of the lower cup will be deflected 
outwardly through force exerted by the abutment 9 
and to a certain extent into the lowermost cup. This 
movement merely produces separation of the two 
sealing surfaces during the time of the applied 

60 compression and, within limits, when the compress- 
ive force is removed the two sealing surfaces 
re-engage and remake the seal. 

The abutments 9 and 1 0 may be designed so that 
they will absorb considerably more compressive 

65 force than in previously known constructions of cup 



and it can be seen that this arrangement provides 
the advantage that there is no deformation or 
damage to the actual sealing surfaces 4 and 7. 
In the construction the distance A between the 

70 sealing surface 4 and abutment 9 will be less than 
the distance B between the sealing surface 7 and 
abutment 10. 

Preferably an angle of forty five degrees is 
selected for the first and second sealing surfaces 4 

75 and 7. 

A further feature of the construction is that the 
contact between the first and second sealing sur- 
faces does not depend on deformation of the side 
wall in the immediate vicinity of the surfaces as in 

80 known constructions. 

The invention may also be applied to double 
walled containers and in such an arrangement the 
formation of the sealing and abutment surfaces is 
provided in the appropriate one of either the inner or 

85 outer wall of the cup. Such a double walled container 
is shown in Figures 6 and 7 of the drawings. 

Referring to Figures 6 and 7 a cup 20 has a 
composite wall formed by a inner wall 21 and an 
outer wall 22 which walls are connected at the rolled 

90 over lip 2. In these Figures like functional parts have 
the same reference numerals as are used in Figures 
1 to 5. The two walls 21 , 22 are spaced from one 
another by an outward annular projection 23 formed 
in wall 21 and an inward annular projection formed 

95 in wall 22. The spacing provides for an air gap 25 
between the two walls serving as insulation. 

The outer wall 22 includes the projection 3, first 
sealing surface 4 and angled surface 5 as well as the 
abutment surface 9 whilst the inner wall 21 is 
100 provided with abutment surface 10, projection 6, 
second sealing surface 7 and tapering upwardly 
directed surface 8. The various surfaces cooperate in 
a manner as previously described in conjunction 
with Figures 1 to 5 and Figure 7 shows two engaged 
105 and stacked double-walled cups. 

CLAIMS 

1. A cup, a number of which may be assembled 

110 to form a stack with a space between adjacent cups 
in the stack adapted to hold an ingredient, the outer 
surface of the side wall of the cup in the region of the 
base having an annular projecting ridge of which an 
upper surface tapers conically upwardly and out- 

1 1 5 wardly to form a first sealing surface, a further 

inwardly projecting annular ridge being provided in 
the side wall and spaced above the first ridge with a 
lower surface thereof tapering conically downwardly 
and inwardly to form a second sealing surface, the 

1 20 arrangement being such that when one cup is nested 
within another projection near the base of the upper 
cup may engage below the inward projection of the 
lower cup with the first and second sealing surfaces 
engaging to isolate and ingredient located in the 

125 space between the base of the upper cup and the 
base of the lower cup, the first and second sealing 
surfaces being held in engagement by an abutment 
provided in the inner surface of the upper side wall 
of the cup which, when the cups are nested, contacts 

130 a second abutment provided on the outer surface of 
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the side wall of the cup below the first said 
abutment, the longitudinal distance between the 
abutments and the sealing surfaces being such that 
a tension is provided in the side wail of the upper 
5 cup which acts to maintain the first and second 
sealing surfaces in contact up to a certain loading 
applied to the stack. 

2. A cup as claimed in Claim 1 , wherein the one 
abutment towards the top of the cup is formed by a 

10 sharp angular corner the second abutment compris- 
ing a sloping shoulder. 

3. A cup as claimed in Claim 1 , wherein the one 
abutment towards the top of the cup is formed by a 
sloping shoulder, the second abutment comprising a 

15 sharp angular corner. 

4. A cup as claimed in any preceding claim, 
wherein the dimensions between the abutments and 
sealing surfaces are arranged so that the abutment 
points meet prior to full engagement of one sealing 

20 surface below the other. 

5. A cup as claimed in any preceding Claim 2 to 
4, wherein the one abutment is formed by a plurality 
of discontinuous surfaces. 

6. A cup as claimed in Claim 5, wherein the 
25 discontinuous surfaces are each formed by an 

inwardly projecting portion of the side wall. 

7. A cup as claimed in any preceding claim, 
wherein the side wall, at least, comprises two spaced 
wall surfaces defining therebetween an air gap, the 

30 annular projecting ridge in the region of the base 
and the second abutment being on the outer wall 
surface, the inwardly projecting annular ridge and 
the one abutment being in the inner wall surface. 

8. A cup as claimed in Claim 7, wherein the side 
35 wall comprises two spaced cup-shaped parts one 

within the other and secured together at their lips, 
with spacing means therebetween. 

9. A cup as claimed in Claim 8, wherein the 
spacing means comprises a projection on the inner 

40 or outer or both surfaces. 

10. A stack of cups as claimed in any preceding 
claim, wherein a beverage ingredient is located in 
the base of the cups. 

11. A cup substantially as herein described with 
45 reference to Figures 1 and 2 or 3 or 4 or 5 of the 

accompanying drawings. 

1 2. A cup substantially as herein described with 
reference to Figures 6 and 7 of the accompanying 
drawings. 
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